VOLUME 80, NUMBER 14 P H Y S I C A L R E V I E W L E T T E R S 6 APRIL 1998

Density Functional Theory for Holes in Semiconductors
In a recent Letter [1] , it was claimed that a long standing problem of solid state theory was solved, namely, the description within density functional theory of an interacting multicomponent hole gas of a semiconductor in an external potential. A simple argument shows that this description cannot be correct. In Eq. (13) of their Letter, the authors give an expression for so-called partial (heavy, light and split-off, labeled by r hh, lh, and so) hole densities:
with m r, s, and s labeling the two members of the Kramer's doublet. If correct, then the sum of these densities P r p r ͑x͒ should be equal to the total hole density, which can be written as 
For the homogeneous hole gas ͓F 1 2 components of the XC potential of the homogeneous hole gas to be equal, leading to a fixed ratio between the heavy and light hole densities as defined by the authors. In other words, even if one would define partial heavy and light hole densities in the way put forward by the authors, these densities would not be independent for the homogeneous hole gas.
In fact, omitting for the moment the so holes, we do not think there is any consistent definition of partial lh and hh densities. However, the total hole density is a meaningful quantity. With this viewpoint the XC energy of a homogeneous hole gas was recently calculated by us [2] , including the complexities due to the valence band coupling. A LDA XC potential can be obtained from this energy and the total local hole density. This is a consistent way to treat this problem. Finally, the so holes could be included by ordinary two-, and not threecomponent density functional theory. 
